MOUSE CABLE REWIND APPARATUS 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The invention relates to a mouse cable rewind apparatus, and more particularly, to a 

device for attenuating the winding and pulling force on the cable end spot-welded on a 
circuit board and for preventing the strands inside of the mouse cable from being subject 
to break due to the oxidation of the cable sheathing and the frequent and rapid pull of the 
cable. 
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2. Description of the Related Art 

As shown in the FIGS. 1 and 2, a conventional mouse cable rewind apparatus 
includes a shaft 100, a spring 200, an engaging member 300, a cable rewind disc 400, a 
top cover 500 and a bottom cover 600. The shaft 100 is positioned at the front side of the 

15 bottom cover 600. The spring 200 is mounted on the shaft 100. The cable 401 is wound 
onto the cable rewind disc 400. Moreover, one end of the cable 401 is downwardly pulled 
for being spot- welded on a circuit board. Thereafter, the cable rewind disc 400 is fixed on 
the spring 200. The cable rewind disc 400 is rewindable with respect to the spring 200 
due to the resilience of the spring 200. An engaging piece 402 is disposed on the bottom 

20 surface of the cable rewind disc 400. The engaging member 300 is fixed on the bottom 
cover 600. The engaging member 300 is engaged into an indentation 4021 of the 
engaging piece 402 in position. Moreover, the mouse is covered with the top cover 500, 
and the assembly of the mouse is completed. 
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In use, the cable 401 is pulled out of the mouse at a desired length and engaged in 
position. In rewinding the cable 401, the engaging member 300 is disengaged from the 
indentation 4021 and the cable 401 is rewound into the mouse by use of the resilience of 
the spring 200. 

5 However, the strands inside of the conventional mouse cable is subject to break due 

to the oxidation of the cable sheathing and the frequent and rapid pull-out action of the 
cable. 



SUMMARY OF THE INVENTION 

10 In light of the demerits of the prior art, the invention provides a mouse cable rewind 

apparatus that aims to ameliorate at least some of the disadvantages of the prior art or to 
provide a useful alternative. 

A primary objective of the invention is to provide a mouse cable rewind apparatus an 
upper cover, a protection disc, an upper winding disc, a lower winding disc, a cable, a 

15 support plate and a lower cover. The upper winding disc and the lower winding disc are 
attached to each other and disposed within a receiving groove of the upper cover that is 
connected with the lower cover. A cable head cap of the lower cover is opened to take out 
the cable head for rapidly extending the cable at a certain length while the cable is rapidly 
rewound as well by use of a spring and a regulating member. Moreover, a rewinding 

20 device is available for attenuating the winding and pulling force on the cable end 
spot-welded on a circuit board and for preventing the strands inside of the conventional 
mouse cable from being subject to break due to the oxidation of the cable sheathing and 
the frequent and rapid pull of the cable. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accomplishment of this and other objects of the invention will become apparent 
from the following description and its accompanying drawings of which: 

FIG. 1 is a sectional side view of a conventional mouse cable rewind apparatus; 

5 FIG. 2 is a sectional bottom view of the conventional mouse cable rewind apparatus; 

FIG. 3 is an exploded top view of the mouse cable rewind apparatus of the invention; 

FIG. 3 A is an enlarged view of the tooth seat of the invention; 

FIG. 4 is an exploded bottom view of the mouse cable rewind apparatus of the 
invention; 

1 0 FIG. 5 is an exploded view of the assembly of the winding portion and the regulating 

portion of the invention; 

FIG. 6 is a sectional view of the mouse cable rewind apparatus of the invention; 

FIG. 7A is a first schematic drawing of the mouse cable rewind apparatus of the 
invention, showing that the cable is unwound; 

15 FIG. 7B is a second schematic drawing of the mouse cable rewind apparatus of the 

invention, showing that the cable is unwound; 

FIG. 7C is a third schematic drawing of the mouse cable rewind apparatus of the 
invention, showing that the cable is unwound; 

FIG. 7D is a first schematic drawing of the mouse cable rewind apparatus of the 
20 invention, showing that the cable is rewound; 

FIG. 7E is a second schematic drawing of the mouse cable rewind apparatus of the 
invention, showing that the cable is rewound; 
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FIG. 8 is a perspective view of the mouse cable rewind apparatus of the invention; 

FIG. 9A is a first schematic drawing of the mouse cable rewind apparatus of the 
invention, showing how the pulling force on the cable is counteracted; 

FIG. 9B is a second schematic drawing of the mouse cable rewind apparatus of the 
5 invention, showing how the pulling force on the cable is counteracted; 

FIG. 9C is a third schematic drawing of the mouse cable rewind apparatus of the 
invention, showing how the pulling force on the cable is counteracted; and 

FIG. 9D is a fourth schematic drawing of the mouse cable rewind apparatus of the 
invention, showing how the pulling force on the cable is counteracted. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

First of all, referring to FIGS. 3 and 4, the mouse cable rewind apparatus in 
accordance with the invention includes an upper cover 1, a protection disc 2, an upper 
winding disc 3, a lower winding disc 4, a cable 5, a support plate 6 and a lower cover 7. 

1 5 The upper cover 1 , as shown in FIG. 5, is formed in concave oval shape and includes at its 
rear side a receiving groove 1 1 with a single opening. Besides, a shaft socket 1 1 1 is 
disposed at the center of the receiving groove 1 1 . An engaging groove 1 6 is formed at the 
opening of the receiving groove 11 while a tube-shaped regulating seat 12 is slightly 
spaced apart from the engaging slot 16. The rear semicircular wall of the regulating seat 

20 12 extends upwards and forms two counteracting parts 122, 123 at its both sides, 
respectively. In addition, an upright post 121 is disposed at a center that is enclosed by the 
semicircular wall of the regulating seat 12. An end stop 13 is located at the place where 
the semicircular wall of the regulating seat 12 leads into the opening. At the same side of 
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the end stop 13, a partition 14 is provided in the front part of the upper cover 1. The 
partition 14 is separated from the end stop 13 by an engaging slot 15. Meanwhile, an 
elongated groove 141 is formed between the partition 14 and the side wall of the upper 
cover 1. Two engaging pieces 64, 22 are insertable into the engaging slots 15, 16, 
5 respectively, for receiving the cable head 51 of the cable 5. 

The regulating member 1 7 is a hook body in an irregular shape having a regulating 
tube 171 at its rear end. Two resilient pieces 172, 173 are disposed on both sides of the 
basis of the regulating tube 171. Besides, the center of the regulating member 17 is bored 
with an oval tooth hole 174 having two raised insertion hooks 1741, 1742 at both sides 
10 thereof. Moreover, an engaging protrusion 175 is extended from the front part of the 
regulating member 17. 

The protection disc 2 is a flat piece in an oval shape with a shaft hole 21 at the center 
thereof. An engaging piece 22 is extended from one side of the protection disc 2. 

The upper winding disc 3 includes an upper protrusion ring 32 concentrically 
15 positioned on the surface 33. A spring hole 321 is formed in the wall of the upper 
protrusion ring 32. The flat surface 33 is bored with a shaft hole 332 within the upper 
protrusion ring 32. Moreover, two corresponding engaging grooves 33 1 are formed at the 
rim of the flat surface 33. An insertion protrusion 34 is positioned on the reverse side of 
the upper winding disc 3 and near the shaft hole 332 of the flat surface 33. 

20 The lower winding disc 4 includes a round tube 42 having a slightly smaller 

diameter than the upper protrusion ring 32 and extending upwardly from the center of a 
flat surface 41 thereof into the shaft hole 332. A semicircular protrusion 43 with an 
insertion hole 431 at the center thereof is mounted at the rim of the round tube 42. 
Moreover, the lower winding disc 4 includes a lower protrusion ring 45 and a cable 
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inserting gap 44 on the back side thereof. In addition, a cable clamping groove 45 1 is 
formed within the lower protrusion ring 45. 

In assembly of the upper winding disc 3 with the lower winding disc 4, the upper 
protrusion ring 32 of the upper winding disc 3 is mounted on the round tube 42 of the 
5 lower winding disc 4 while the insertion protrusion 34 of the upper winding disc 3 is 
inserted into the insertion hole 43 1 of the lower winding disc 4. A spring 35 is realized as 
a coil spring having a hook end 351 for insertion into the spring hole 321. The cable 5 
includes a cable head 5 1 . The support plate 6 is roughly a round flat plate and includes a 
rotating shaft 61 standing uprightly at the center thereof. A laying plate 62 is raised and 

10 extended from one side of the support plate 6. The laying plate 62 converges in radial 
direction into a semicircular end. Moreover, the laying plate 62 is provided with a 
positioning post 621 near the center thereof and a regulating hole 622 somewhere in the 
laying plate 62. A laying base 63 is raised at one side of the laying plate 62, and the 
bottom thereof is connected with the support plate 6. A semicircular spring post 631 is 

15 disposed on the laying base 63. Moreover, a plurality of evenly spaced engagement 
pieces 64 are arranged at the outer rim of the support plate 6. A sleeve 65 is so constructed 
that it can be mounted just on the spring post 63 1 for operating the spring 35 and reducing 
the wearing action. The tooth seat 66 is a cylindrical body and includes six evenly spaced 
lower blade teeth 66 1 on which three upper taper teeth 66 1 1 lie. Meanwhile, the tooth seat 

20 66 is bored with a tooth seat hole 662 at the center of the bottom thereof. As shown in FIG. 
3, the lower cover 7 is roughly in oval shape and includes at the same side corresponding 
to the elongated groove 141a cable head cap 71 rotatably connected by a pivot 72 to the 
side thereof for closing the cable head 5 1 within the mouse. 

With reference to FIGS. 3, 4, 5, 6 and 8, the assembly of the upper winding disc 3 
25 and the lower winding disc 4 are shown. On the one hand, one end of the cable 5 passes 
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upwardly through the cable inserting gap 44 of the lower winding disc 4. After the cable 
5 is pulled out at a certain length, this portion of the cable 5 is fixed on the semicircular 
protrusion 43 and wound around the round tube 42 and the semicircular protrusion 43. 
Then, this cable end is spot-welded on a circuit board. The other portion of the cable 5 is 
5 clamped within the cable clamping groove 451 and wound around the lower protrusion 
ring 45 that is then mounted on the rotating shaft 61 of the support plate 6. On the other 
hand, the hook end 351 of the spring 35 is hooked in the spring hole 321 . After the spring 
35 is wound around the upper protrusion ring 32 for a few loops, the rest of the spring 35 
is mounted on the spring post 631. By use of the created resilient force on the support 

10 plate 6, the sleeve 65 is mounted on the spring post 631 for preventing from scrapes 
caused by too large friction between the spring 35 and the spring post 63 1. Thereupon, 
the tooth seat 66 with the tooth seat hole 662 is mounted on the positioning post 621 of the 
support plate 6. Meanwhile, the insertion hooks 1741, 1742 of the regulating member 17 
are meshed with the upper taper teeth 661 1 of the tooth seat 66. Moreover, the protection 

15 disc 2 is mounted on the rotating shaft 61 of the support plate 6 and so adjusted that all 
components are not scattered away due to the vibration caused by external forces. Then, 
the regulating tube 171 of the regulating member 17 is mounted on the upright post 121 of 
the regulating seat 12 while the engagement pieces 64, 22 are engaged into the engaging 
slots 1 5, 1 6 of the upper cover 1 . In addition, they are aligned with the tooth hole 1 74 and 

20 the tooth seat 66 for achieving the adjusting effect. At last, they are attached to the lower 
cover 7 by clamping forces. 

In use, the cable head cap 71 of the lower cover 7 is opened to remove the cable head 
51. While the cable head 51 is pulled out, the cable 5 is rapidly unwound by means that 
the assembled upper and lower winding disc 3, 4 rotated on the rotating shaft 61. 
25 Moreover, by use of the restoring force of the spring 35 and by means of the engaging 
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adjustment of the tooth seat 66 and the tooth hole 174, the cable 5 is rapidly rewound. 
Consequently, the cable 5 is freely rewindable and unwindable. 

In unwinding the cable 5, as shown in FIGS. 3 A, 7 A, 7B and 7C, the upper and lower 
winding disc 3, 4 rotate on the rotating shaft 61 . Meanwhile, the engaging protrusion 1 75 
5 is driven out of the engaging grooves 331. As the pulling force is greater than the 
restoring force of the resilient pieces 172, 173, the cable 5can be continuously unwound 
at a desired length. After that, the pulling force disappears and the resilient piece 1 72 
springs back for engaging into the engaging groove 331. In rewinding the cable 5, as 
shown in FIGS. 7D and 7E, you need only to move the cable 5 to and fro with little effort 

10 for disengaging it from the engaging grooves 33 1 . In addition, the cable 5 is rewound by 
the restoring force of the spring 35. In rewinding and unwinding the cable 5, the 
movement of the tooth seat 66 and the regulating member 1 7 is controlled by engaging 
the lower blade teeth 661 and the upper taper tooth 661 1 into different tooth holes 174. In 
unwinding the cable 5, the regulating tube 171 rotates on the upright post 121 for 

15 compressing the insertion hook 1741 within the tooth hole 174 against the lower blade 
teeth 661. Then, it rotates on the positioning post 621 for a third of a circle to engage into 
the gap between the lower blade teeth 661 and the upper taper teeth 661 1 . At that time, 
the insertion hook 1 742 is able to contact with the lower blade tooth 661 . In rewinding the 
cable 5, the insertion hook 1 742 is pressed against the lower blade tooth 661 , and it rotates 

20 on the positioning post 621 for a third of a circle to engage into the gap between the lower 
blade teeth 66 1 and the upper taper tooth 6611. In this way, the regulating member 1 7 can 
be regulated by the tooth seat 66 for setting the upper and lower winding disc 3, 4 in 
operation. 

As shown in FIGS. 9A, 9B, 9C and 9D, the cable 5 is wound around the semicircular 
25 protrusion 43 and the round tube 42 for one circle first. We assume that the ratio of its 
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external diameter to that of the lower protrusion ring 45 is 1:2. Before the cable 5 is 
unwound, it is wound around the lower protrusion ring 45. Moreover, the cable 5 has a 
section thickness of a. The section thickness a will be reduced to a/2 by unwinding the 
cable 5. In this way, the cable 5 wound around the semicircular protrusion 43 and the 
5 round tube 42 is gradually loosened. Assume a/2 = b. When the cable 5 is continuously 
unwound to have a section thickness smaller than b, the cable 5 wound around the 
semicircular protrusion 43 and the round tube 42 will be gradually rewound in opposite 
direction. When the cable 5 is completely unwound, the section thickness will be reduced 
to 0 (that is d). Therefore, the end portion of the cable 5 can undergo an effective and 
10 repeated rotating and winding action for counteracting the pulling force on the cable end 
and the circuit board during the rapid rewinding action. So, the fact that the strands inside 
of the conventional mouse cable is subject to break due to the oxidation of the cable 
sheathing and the frequent and rapid pull-out of the cable can be avoided. 

Many changes and modifications in the above-described embodiment of the 
15 invention can, of course, be carried out without departing from the scope thereof. 
Accordingly, to promote the progress in science and the useful arts, the invention is 
disclosed and is intended to be limited only by the scope of the appended claims. 
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